Nipple-areolar complex reconstruction represents the final step in breast reconstruction. However, there is no gold standard nipple reconstruction technique that addresses the issue of blood circulation in the flap, which is the most basic complication. Nipple reconstruction was performed in 21 patients. A delayed procedure was performed when a poor outcome was expected due to marginal pinpoint bleeding in the distal tip after flap elevation during nipple reconstruction. The delayed nipple reconstruction can be viewed as a safe and reliable method for improving nipple blood circulation, reducing complications, and enabling long-term nipple projection maintenance in high-risk patients.
| INTRODUCTION
From an esthetic perspective, the reconstruction of thenipple-areolar complex (NAC) is vital being the final step in breast reconstruction designed to restore the patient's body image. [1] [2] [3] [4] [5] For NAC reconstruction, there are ongoing studies on various surgical techniques using autologous or artificial material for improving outcomes that can satisfy the position, symmetry, size, shape, projection, and color of the NAC. However, various factors such as the location of the scar, smoking status, reconstruction surgery methods, and in particular, a history of radiation therapy, occasionally lead to complications. 6 Particularly, projection loss in the reconstructed nipple due to flap necrosis/ischemia caused by poor blood circulation is a major complication, occurring in up to 75% of cases 3, 7 and may be due to active smoking or an underlying disease such as diabetes mellitus. When such problems occur, they often require multiple additional revision operations, and additional complications during these processes may lead to a loss of nipple projection. A review of most common complications shows that partial necrosis/flap loss (1%-29%), infection (0.9%-16%), and reoperation due to a loss of projection (2%-24%) have been reported. 3, 7 Although various methods have been studied and implemented for reducing complications and achieving satisfactory outcomes, there is currently no established treatment addressing the fundamental issue of blood supply.
Several studies have examined ways to improve blood supply to theskin flap, while reports of stimulation to improve blood supply to the tissue when delay phenomenon occurs have been found in various experiments. [8] [9] [10] Recent studies on breast surgery have reported that for high-risk patients, continued efforts are being made to increase the survival rate of the NAC after improving skin flap blood supply through surgical delay based on the delay phenomenon, even when nipple-sparing mastectomy is feasible, which is designed to ensure high NAC viability. [11] [12] [13] [14] [15] [16] To address such complications and to improve the outcomes of nipple reconstruction, the present study identified and analyzed factors associated with poor circulation in the flap of the reconstructed nipple in patients with absent NAC.
Moreover, the study also incorporated the delay phenomenon, identified in various studies, to examine the fundamental methods that can augment blood supply to the nipple reconstruction local flap in order to ultimately improve patient satisfaction.
| PATIENTS AND METHODS
The present study was a retrospective single-center study. Risk factors that could affect blood circulation were categorized into four types (preoperative radiation therapy, previous scar on pedicle area, smoking, and diabetes mellitus), and patients with these factors were regarded as high-risk.
C-Vor Hammond flaps, which are reliable and universally used, were employed for nipple reconstruction and a single operator decided on the surgical technique. 3 After checking for marginal pinpoint bleeding and flap condition, subcutaneous suturing was performed using 4-0 Vicryl via an interrupted suture, followed by interrupted skin suturing using 5-0 Ethilon (Ethicon, ATRALOC, Somerville, NJ).
Patient images and measurements were taken preoperatively, immediately after surgery, and at postoperative 6 and 12 months.
Measured items included nipple projection and width, while signs of complications were assessed at the same time.
Regarding complications, the patients were evaluated for the presence of necrosis/ischemia, infection/inflammation, and wound disruption/dehiscence. 
| RESULTS
The mean age of the patients was 44.2 ± 6.8 (range 32-56) years. Patients who had two more of the four risk factors showed a statistically significant occurrence of necrosis/ischemia (P < 0.05), and among these risk factors, the patient group with a history of preoperative radiation therapy showed a significant increase in necrosis/ischemia (P < 0.05). | 131 size was found between 48 and 72 hours, and up to 1 week later, widening of the vessel lumen was found on angiography and histology, with an increase in the diameter of choke vessels. 1 There are ongoing efforts to increase the viable area of the flap through such delayed phenomena. 9 Generally, if ischemia/necrotic change and/or congestion are identified in the flap following nipple reconstruction, tension is reduced by a stitch-out, in expectation of finding improved blood supply. However, in severe and rapidly progressing cases, such an effort would be insufficient to reduce flap necrosis since blood flow had already been reduced. Accordingly, the present study aimed to use the delayed procedure to achieve vascular augmentation and increase flap circulation, in an effort to reduce complications caused by poor blood supply.
In the present study, it was considered that complications following nipple reconstruction could be reduced and patient satisfac- Among the four risk factors that characterized the high-risk group, a history ofradiation therapy has been noted to negatively impact flap circulation. 16 Previous scarring could have a negative impact, depending on the position of the pedicle in the nipple reconstruction local flap. Smoking reduces scar quality and has a deleterious effect on the vessels by negatively impacting the vascular system. 18 Diabetes mellitus, which can affect wound healing and blood supply to the peripheral parts, was also investigated. 6, 7 Based on such considerations, correlations between various factors were analyzed. The results showed that having two or more of the risk factors resulted in a statistically significant occurrence of necrosis/ischemia (P < 0.05). Among these factors, previous radiation, in particular, was associated with a significant increase in the occurrence of necrosis/ischemia (P < 0.05). Otterburn et al reported that satisfaction in nipple reconstruction may be affected by the breast reconstruction mound. 3 However, the present study did not find any significant correlations between the occurrence of necrosis/ ischemia and breast mound/the mastectomy method used.
Regarding complications from the delayed procedure, necrosis/ ischemia occurred in one of 21 patients, and since healing was achieved with a simple revision operation, using the delayed procedure produced a complication rate that was lower than previously reported. 7 Moreover, the mean nipple projection immediately after surgery and at postoperative 6 and 12 months was 8.9 ± 1.1, 5.6 ± 0.9, and 5.1 ± 0.9 mm, respectively. Beyond the 6-month point, generally regarded as the beginning of the remodeling phase of wound healing, the reduction slope became smoother. The reduction rate at postoperative 12 months was 42%; an average nipple projection of 58% being retained. Although the results were not statistically significant, nipple projection was considered as well retained, even after 12 months (Figure 2 ).
Responses of excellent and good were considered to reflect adequate patient satisfaction and were noted in 18 patients for size, 17
for position, 19 for softness, 16 for symmetry, 18 for projection, and 17 for overall outcome. However, satisfactory results were achieved for softness and projection, which are linked to appearance, and the overall outcome was satisfactory. Therefore, we considered that the size was well maintained and the position and symmetry with the contralateral nipple can be adequately maintained. This would lead to longterm patient satisfaction with the shape of the reconstructed nipple.
| CONCLUSIONS
The authors of the present study incorporated the delayed phenomenon for nipple reconstruction, resulting in reduced complications due to ischemia and necrosis, good nipple reconstruction outcomes, and good patient satisfaction despite the inconvenience of having to perform two procedures.
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